Introduction
Human eggs can be fertilized in vitro. Soupart & Strong (1974) provided convincing morphological evidence of in-vitro fertilization by showing a sperm midpiece and tail in a pronucleate egg. They cultured eggs for 48 h before incubation with a sperm suspension for 24 h but did not examine shorter times of insemination. also used oocytes which had been matured in culture but studied earlier stages of sperm penetration: they found 3 eggs with spermatozoa in the perivitelline space by 7-7-5 h, and one pronucleate egg by 11 -5 h after insemination. In a subsequent report (1966) . Both of these eggs were found to be at second meiotic metaphase. The remaining eggs were used to study the fertilization process ; 4 were incubated under paraffin oil with a sperm suspension for 3 h and 5 for 6 h. The Medium (S) in which the sper¬ matozoa were suspended had the following composition (mM): NaCl, 99-14; KC1, 5-36; CaCl2,2-72; MgCl2,0-49; sodium lactate, 9-98 ; NaH2P04,0-32; glucose, 5-55 ; sodium pyruvate, 0-33 ; NaHC03, 30-95 ; it also contained 5 mg bovine serum albumin (Calbiochem, grade A)/ml, 10 µg phenol red/ml, and 100 i.u. penicillin G/ml. The osmolality of the medium was 285-295 mosmol/kg and the pH 7-45-7-55.
The suspensions of spermatozoa used in each experiment were prepared from fresh ejaculates of the same fertile donor. Immediately after the semen had liquefied a 0-5 ml sample was diluted in 3-0 ml of the suspending medium (Medium S) and centrifuged at 200 g-for 10 min. The sperm pellet was resuspended in another 3-0 ml Medium S and centrifuged as before. The final sperm pellet was dispersed in a small volume of Medium S to obtain a sperm concentration of 15 106-25 106 cells per ml. Approximately 0-5 ml of this sperm suspension was placed under paraffin oil and incubated for 1 -5 h in an atmosphere of 5 % C02 in air at 37°C. During this incubation period the preovulatory eggs were collected, washed in two separate droplets of Medium S, and transferred into 0-1 ml Medium S under paraffin oil. About 10 µ of the suspension of preincubated spermatozoa, taken from near the surface ofthe suspension to obtain a high percentage ofmotile cells, were added to the droplet containing the egg and thoroughly mixed.
After incubation for 3 or 6 h in the sperm suspensions, the eggs were transferred directly into 5 % glutaraldehyde in 0-1 M-cacodylate buffer (pH 7-4) and kept at 4°C for 1 h. They were postfixed in 2 % osmium tetroxide in 0-1 M-cacodylate buffer, rapidly dehydrated in graded alcohol solutions and em¬ bedded in Epon. A Reichert OMU 3 Ultrotome was used to cut serial 1 µ sections of the eggs. The sections were stained with 1 % toluidine blue and examined with a Zeiss photomicroscope.
Observations By 3 h after the start of the incubation with spermatozoa morphological evidence of fertilization was obtained in 3 out of the 4 eggs examined (Table 1 ). An ovum which contained all of the criteria of fertilization is illustrated in PI. 1, Fig. 1 : a swollen sperm head with its midpiece and flagellum were present within the vitellus. At the time of fixation the egg was extruding the second polar body into the perivitelline space; the polar body was still attached to the vitellus by a metaphase plate. A distinct Fig. 1 .
After 6 h of incubation, 2 eggs were fertilized, one of which had progressed to the early pronuclear stage of development (Table 1) . The ovum shown in PI. 1, Figs 2-3, contained all the accepted morphological parameters of fertilization. The first and second polar bodies had been extruded into the perivitelline space and were adjacent to one another. The female pronucleus (PI. 1, Fig. 2 ) was situated at the periphery of the ooplasm close to the expelled second polar body. The male pronucleus (PI. 1, Fig. 3 There is no information on the capacitation of spermatozoa and the fertilization process in the human genital tract. In the non-human primate, the time sequence of fertilization in vivo was studied by Marston & Kelly (1968) . Epididymal spermatozoa were placed in the uteri of rhesus monkeys which had already ovulated and the eggs were recovered 6 h later: 3 out of 9 eggs were fertilized. One of these 3 eggs had developed to the pronuclear stage. Although the time required to attain this stage after fertilization in vivo is unknown, Seitz, Brackett & Mastroianni (1973) have suggested that capacitation in the genital tract of the monkey is completed about 3-4 h after insemination. Since the present study has shown that fertilization of human eggs had occurred by 3 h, and a pronucleate egg had developed by 6 h after insemination, the time required for the capacitation ofhuman spermatozoa in vitro may be similar to, or shorter than, the time required for the capacitation of monkey sperma¬ tozoa in vivo.
